The potent peptide antagonist to angiogenesis, C16Y, and cisplatin act synergistically in the down-regulation of the Bcl-2/Bax ratio and the induction of apoptosis in human ovarian cancer cells.
Cisplatin is one of the most potent antitumor agents for ovarian cancer, but has also been implicated in normal tissue cytotoxicity. We examined the effect of cisplatin alone and in combination with C16Y, a newly-identified anti-angiogenic peptide from the NH2-terminal domains of the γ-chain of laminin-1, on the modulation of Bcl-2/Bax expression and induction of apoptosis in ovarian cancer cells (OVACAR3). C16Y did not elicit cell death of human umbilical vein endothelial cells (HUVECs). Cisplatin exerted a lethal effect with an EC50 of 10 µM in OVACAR3s. In the presence of 25 or 50 µg/ml of C16Y (a range which has no effect against HUVECs), the EC50 for cisplatin in OVACAR3s decreased to 3.5 and 2.0 µM, respectively. Using fluorescence-activated cell sorting (FACS) analysis of DNA stained OVACAR3s and terminal deoxynucleotide tranferase-mediated dUTP nick end-labeling (TUNEL), we found that even at concentrations of 1 and 3 µM cisplatin, C16Y at 10 and 25 µg/ml increased the incidence of apoptosis in OVACAR3s by 3-5-fold. Each drug had some measurable effect on Bax protein expression. Furthermore, Bcl-2 protein expression levels were markedly reduced by C16Y alone and cisplatin alone in a dose-dependent manner. The combination of C16Y and cisplatin resulted in a further dramatic reduction in Bcl-2, underscoring the pronounced synergy produced by cisplatin and C16Y together. On the other hand, C16Y did not activate any other signal transduction pathways that usually culminate in the activation of apoptosis, such as the p53, p21waf1, p73, ERK1/2 or PI3-AKT pathways. These observations suggest that the suppression of the Bcl-2/Bax ratio may play an important role in mediating the synergistic effect of cisplatin and C16Y on the induction of apoptosis in OVACAR3 cells.